his Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defects in the images may mclude (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images 

please do not report the images to the ' 
Image Problem Mailbox. 



THIS PAGE BLANK (umo) 



(19) 





(12) 



(43) Date of publication: 

28.08.1996 Bulletin 1996/35 

(21) Application number: 96102764.6 

(22) Date of filing: 23.02.1996 



EuropSisches Patentamt 
European Patent Office 

Office europ,endes brevets Ep q ?2q ^ A1 

EUROPEAN PATENT APPLICATION 



(51) int. ci * C07C 233/22, C07C 233/13 
C07C 233/11, C07C 275/24 
C07D 333/38, C07C 271/12' 
C07C 271/14, C07C271/16' 
A61K31/16, A61K31/17 
A61K 31/27, A61K 31/38* 



(84) Designated Contracting States- 

AT BE CH DE DK ES FR GB GR IE IT LI LU MC NL 

(30) Priority: 24.02.1995 US 393962 
21.12.1995 US 576658 

(71) Applicant: BRISTOL-MYERS SQUIBB COMPANY 
Princeton, NJ 08543-4000 (US) 

(72) Inventors: 

• Takaki, Katherine S. 
Middletown, CT 06457 (US) I 



• Watson, Brett T. 
2920 Charlottenlund (DK) 

• Poindexter, Graham S. 
Old Saybrook, CT 06457 (US) 

• Epperson, James R. 
Cromwell, CT 0641 6 (US) 

(74) Representative: Kinzebach, Werner, Dr etal 
Patent Attorneys, 
Reitstdtter, Kinzebach & Partner, 
Sternwartstrasse 4 
81679 Munchen (DE) 



(54) Tetra.inyi- and indanyl-ethylamides having melatonergic 

(57) The invention concerns a novel series of mela- 
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wherein: 

X and x, are independently hydrogen, halogen. C, 19 
v? X ^u V 4 f,u ° roalkox * ° r Cl 4 alkoxycarbonyl; 

methyl) " 2 ( " 1 and * 2 Selected from H and 
n is 1 or 2; and 

< R fe C t . 4 alkyl, C,. 4 alkoxy substituted C, 4 alkvl C, 
CO C 2 . 4 alkenyl. C, 3 alkylamino, thtor^ C 4 

CO alkoxy. 1 1 -4 

CO 
CM 
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Description 



Specifically, the invention concerns e ^ nXlom ^nl^£ertBS^ some exhibiting greater activity than others. 



gland. Its chemical structure is 
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CHnO 




CH 2 CH 2 NHCOCH 3 
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Melatonin -evels show a cyclical. c«^ 
Can light-dark cycle. Melatonin is involved * f^^SZ^ of reproduction, body weight and 

variety of neural and endocrine funct nns ^^^SSXfim and the modulation of retinal phys.oogy. 
metabolism in photoperiodic mammals, the control of arcadian hyt c y the 

Recent evidence demonstrates that ^ n ^^„3Sd to the identification of high affinity melatonin 
biologically active, radiolabeled agon* £ fch'igh affinity melatonin receptor, cloned from 

receptors in the CNS of a vanety of spec.es^ » g1; 6133 . 61 37. 1994). Inmam- 

fr0 g derma, melanophores. has been r f 0 ^^ 

malian brain, autoradiographic stud.es have ^^^^LiSon even between closely related species .n 

national Patent Application WO 94/07487. melatonin have been found in diverse tissues 

The use of melatonin qsl se may have dr ^ acte |t .S^ side effects and low specificity of action. Also, 

dorine disorders. molat nnin itself various bicyclic structures have been prepared and thenr 
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follow. 
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Andrieux et al., in E.P.O. Publication 447 285A, disclose amidoalkylnaphthalenes 2, 



RO 




10 



wherein R .s lower alkyl; R, » hydrogen or lower alkyl; and R 2 is, inter alia, hydrogen, lower alkyl or cvcloalkvl 

Lang o,s et al.. J. Med. Chem , 3§, (1995) pages 2050-60 dis^ieTcompounds s^mHai to S ™ ft we || as 
vanous other substituted ethylamides and ethylamines, as melatonergic agente 
« Horn et al.. in E.P.O. Publication 420 064A disclose 2-amidotetralins 2 as melatonin ligands, 



20 
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25 



•Herein R, is ioterjis, hydrogen, lower alkyl, or lower alkoxyl; R 2 is, UeijM, hydrogen, halogen or lower altoxvl R 

o, 5 SZ?a a ,Id'^ 
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In these structures, R, is H or OCH 3 and R 2 is alkyl, haloalkyl, phenylalkyl or phenyl 



50 



H 3 CO 



H 3 C (CH 2 ) 2 ^^X 




CH, 



CH 3 



55 



The compounds are used as intermediates in the preparation of eptazocine. 
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The foregoing disclosures do not teach or suggest the melatonergic tetrahnyl- ".^^^^^ 
present invention The compounds of the present invention display enhanced me. at0 ^ 

to the prior art, with meta-substitution on the aryl ring in relation to the carbon atom of the saturated ring connecting a 
C2 bridge to the amide functionality. 

The invention concerns a novel series of melatonergic tetralinyl-and indanyl-ethylam.des wh.ch conform to formula 

I or salts, hydrates or isomers thereof : 



15 




(I) 



20 



25 



Xand X, are independently hydrogen, halogen, d. 12 alkoxy. C,. A fluoroalkoxy. or C„ alkoxycarbonyl-. 
Y is (CH 2 ) n or CR,R 2 (Ri and R 2 selected from H and methyl); 

Rte CV4 2 iSf C M alkoxy substituted C v4 alkyl, C 3 . 4 cycloa.kyl, C 2 . 4 alkenyl. Cl . 3 a.kylamino. thienyl, or Cl . 4 alkoxy. 
One preferred group of compounds are of formula II: 



30 



o 

H H 
. N — C — R 



(ID 



35 



wherein X, n and R are as defined above. Formula II depicts isomers in which the carbon atom connected to the satu- 
rated ring of the indane or tetralin moiety is below the molecular plane. 
Another preferred group of compounds are of formula III: 



40 



45 




o 

H 1 ( 

N — C — R 



(HI) 



wherein X, n and R are as defined above. Formula III depicts isomers in which the carbon atom connected to the satu- 
50 rated rina of the indane or tetralin moiety is above the molecular plane. ^ Aran4 ara 

Compounds of formulas I. II and III. as well as pharmaceutical* acceptable hydrates and isomers thereof, are 
described herein as effective in compositions and methods for melatonergic uses. 

"TeSlinyr refers to 1 ,2,3.4 tetrahydro-naphthaleny. groups. "Indanyl" relates to 2.3<i,hydro-1 H-indenyl mo,e*es. 
xlnd X* are each independently a hydrogen or halogen (i.e.. CI. F Br or I) moiety, a C, 12 J«JWJ 
fluoroalkoxy group, or a C,. 4 alkoxycarbonyl group. It is preferred that X be OCH 3 . F or OCF 2 H and that X, be H or 



OCH 

Y is (CH 2 ) n or CR^. with R 1 and R 2 being independently H or methyl. 
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25 



brJL^" '* mea /* monov f en ,' 9 rou P s - ° f ^ structure: -O-alkyl. "Alkyl" means a monovalent straight or 

! ""JUT? th ^ nte9er J ° r 2 " Com P° u ^ in which n is 1 are slightly more preferred. 

alkn R ' S ° ne C t 1 - 4 alky ■ C ^ alkoxy substrtuted C1 . 4 alkyl, C 3 . 4 cycloalkyl, C 2 . 4 alkenyl. C, .alkylamino thienyl or C 

4 ^2?; P COmp °T dS ' R iS S6leCted fr0m C " a,kyl and Ci 4 atav MiJa^^aU^' 

mula cT ^ rhTbeinnT 0 " ? r"*" C ° ntaininQ * 3 Carb0n at0ms and conforming to the for- 
muia o m H (2nv1) with m being the number of carbon atoms present a 

"Alkenyl " denotes monovalent straight or branched chain moieties containing one site of unsaturate and at 

ra »Ai2r n s o. Th r e r'S 8 °°? ,orm to the formuia c ^->. ^ m ^^^^^^^2? 

Alkylamino refers to -NH-alkyl substituents, preferably -NHCH 2 CH 3 groups 
Thienyl " designates the monovalent cyclic C 4 H 3 S moiety depicted as 



(2) 
(3) 



and also known as thiofuran 

so groups. ^ ^ ^ indepePdently H or methyl ™ ieties - » «» Preferred that, when present, they both be methyl 

"Alkoxy substituted alkyl" groups can be represented by "alkyl-O-alkyl ", in which "alkyl" is as defined above anri 
O is an oxygen atom. Preferred alkoxy substituted alkyl groups include mettoxymethyfand the 'ke 

bindE^d^^'? haVe r!? 5 ° ValU6S ° f 500 nM ° r l6SS in ° ne 0r more °' the human and rabbit melatonergic 
binding tests descnbed herein. Thus, applicants have data which tends to show the utility of the subject compounds 
35 Referred compounds include those of Formula I in which X is F or methoxy n is 1 or 2 R is propv? cvdooroot? or 
methoxymethyl; and R, and R 2 are both hydrogen or methyl. P Py ' cyclo P ro P vl or 

Some preferred compounds include: 

N-ethyl-N'-[2-(1,2,3,4-tetrahydro-7-methoxy-l-naphthalenyl)ethyl]urea- 

N-f2-(1,2,3,4-tetrahydro-7-methoxy-1-naphthalenyl)ethyl]butanamide- 
« N -[ 2 -(5-methoxy-1,2,3,4-tetrahydro-1-naphthalenyl)ethyl]butanamide-' 

N-[2-(7-methoxy-1,2,3,4-tetrahydro-1-naphthalenyl)ethyl]methyl carbamate 

N- 2- 7-methoxy-1 .2,3.4-tetrahydro-1 -naphthalenyl)ethyl]-2-methylpropanamide- 

N- 2- 7-methoxy-1 ,2,3,4-tetrahydro-1 -naphthalenyl)ethyl]cyclopropane carboxamide 

N-[2-(7-methoxy-l,2,3.4-tetrahydro-1-naphthalenyl)ethyl]acetamide- 
« N-[2-(7-methoxy-1 ,2,3.4-tetrahydro-1 -naphthalenyl)ethyl]propenamide 

N-[2-(7-methoxy-1,2,3.4-tetrahydro-1-naphthalenyl)ethyl]cyclobutane carboxamide: 

N-[2-(7-methoxy-l.2,3,4-tetrahydro-1-naphthalenyl)ethyl]propanamide- 

N-[2-(7-methoxy-1,2,3,4-tetrahydro-1-naphthalenyl)ethyl]-2-methylpropenamide 

m o" r^u 0 ^' 1,2 ' 3,4 ' 1 ^ 3 ^ 0 " 1 "" 3 ^^ 
so N-[2-(7-methoxy-l ,2,3.4-tetrahydro- 1 -naphthalenyl)ethyl]-2-butenamide- 

N-[2-(2 > 3-dihydro-6-methoxy-1H-inden-1-yl)ethyl]butanamide- 
N-j2-(2.3<Jihydro-6-methoxy-1H-inden-1- y l)ethyl]cyclopropane carboxamide 
* E" ( 3K,,hydro-6 - methox y- 1H - inden -" | -y | )ethyl]-2-methoxyacetamide- 
55 M -[2-(2.3-dihydro-6-methoxy-lH-inden-1-yl)ethyl]acetamide- 

N-[2-(6-methoxy-l,2,3.4-tetrahydro-1-naphthalenyl)ethyl]butanamide 
N-[2-( 1 ,2,3,4-tetrahydro- 1 -naphthalenyl)ethyl]cyclopropane carboxamide 
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N-[2-(1 2 3 4-tetrahydro-1-naphthalenyl)ethyl]-2-methoxy acetamide; 

N-[2-(6,7<iimethoxy-l ,2.3,4-tetrahydro-1 -naphthalenyl)ethyl] butanamide; 

N-[2-(1 2,3.4-tetrahydro-1-naphthalenyl)ethyl]butanamide; 

N-f2-(2'3-d'ihydro-6-methoxy-1 H-inden-1 -yDethyH-N'-ethyl urea; 

N-F2-(5-methoxy-1 ,2.3,4-tetrahydro-1-naphthalenyl)ethyl]-2-methylpropanamide; 

N- 2- 6-methoxy-1 .2,3,4-tetrahydro-1 -naphthalenyl)ethyn-2-methoxyacetam.de; 

N-[2-(2,3-dihydro-6-methoxy-1H-inden-1-yl)ethyn-2-methylpropanamide; 

N-[2-(5-methoxy-1,2.3,4-tetrahydro-1-naphthalenyl)ethyl]acetamide; 

(+)-N-[2-(2 3-dihydro-6-methoxy-1 H-inden-1 -yl)ethyl]-butanamide; 

(+)-N-[2-(1 2 3 4-tetrahydro-7-methoxynaphthalen-1 -yl)ethyl]methoxyacetam.de; 

N-[2-(2 3-dihydro-6-methoxy-3,3-dimethyl-1 H-inden-1 -yl)ethyl]acetam.de; 

N-[2-(2',3-dihydro-6-methoxy-3,3-dimethyl-1H-inden-1-yl)ethyl]butanamide; 

N-[2-(2,3-dihydro-6-dC3decyloxy-1 H-inden-1 -yl)ethyl]butanamide; 

N-r2-(2 3-dihydro-6-nonyloxy-1tl-inden-1 -yl)ethyl]butanamide; 

N-f2-(2 3-dihydro-6-methoxy-3,3-dimethyl-1 H-inden-1 -yl)ethyl]propanamide; and 

N-i2-(2',3-dihydro-6-methoxy-3.3-dimethyl-1H-inden-1-yl)ethyncyclopropane carboxamide. 

Most preferred compounds include: 

N-[2-(7-methoxy-1.2,3.4-tetrahydro-1-naphthalenyl)ethyl]-2-methoxyacetam.de, 

N-[2-(2 3-dihydro-6-methoxy-1 H-inden-3-yl)ethyl]butanamide; 
N-[2-(2'3-dihydro-6-methoxy-1H-inden-3-yl)ethyl]-2-methylpropanam.de; 

N-[2-(7-methoxy-l ,2,3.4-tetrahydro-1 -naphthalenyl)ethyl]acetamide; 

N- 2-(7-methoxy-1 ,2,3.4-tetrahydro-1 -naphthalenyl)ethyl]-2-methylpropanamide; 

N-[2-(2 3-dihydro-6-methoxy-1 H-inden-3-yl)ethyl]cyclopropane carboxamide; 

N-[2-(2'3-dihydro-6-methoxy-1-H-inden-3-yl)ethyl]-2-methoxyacetamide; 

N-[2-(7-methoxy-1,2,3.4-tetrahydro-1-naphthalenyl)ethyl]propanamide; 

N-[2-(2 3-dihydro-6-methoxy-1 H-inden-3-yl)ethyl]acetamide; 

N-[2-(1 2 3 4-tetrahydro-7-methoxy-1-naphthalenyl)ethyllbutanamide. 

N- 2- 7-methoxy-1 ,2.3.4-tetrahydro-1 -naphthalenyl)ethyl]cyclopropane carboxamide; 

N-[2-(7-methoxy-1 .2.3.4-tetrahydro-1 -naphthalenyl)ethyl]propenamide; 

N- 2-(7-methoxy-1 .2,3,4-tetrahydro-1 -naphthalenyljethyljcyclobutane carboxam.de; 

N-[2-(7-methoxy-1,2,3,4-tetrahydro-1-naphthalenyl)ethyl]-2-methylpropenamide; 

(0-N-F2-(2- 3-dihydro-6-methoxy-1 H-inden-1 -yl)ethyl]-butanamide; 
(-)-N-[2-(1,2,3,4-tetrahydro-7-methoxynaphthalen-1-yl)ethyl]methoxyacetam l de; 

N-[2-(6-fluoro-2,3-dihydro-1 H-inden-1 -yl)ethyl]butanamide; 

N-[2-(2 3-dihydro-6-methoxycarbonyl-1H-inden-1-yl)ethyl]butanamide; and 

N-[2-(6<lifluoromethoxy-2.3-dihydro-1 H-inden-1 -yljethyllbutanamide. ^rmarp.rtirallv acceot- 

Compounds of the invention encompass, in addition to those of the structures shown, all pharmaceutical^ accept 

ab %tTes^ - wen as ° pticai isomers - eg - mi r es of nrsr: 

cussed herein as well as various methods which are well known to pract,t,oners .n the art. 
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Compounds of Formula I can be prepared using the overall process shown in the fol.owing scheme: 

General Synthetic Scheme 



10 



xr 




(•) 



diethylcyanomethylphosphonate 



15 



20 



X and/or Xi = H, halogen, alkoxy 
Y= (CH 2 ) n (n= 1,2) or 

CR1R2 (Ri and R 2 = H, alkyl) 



H 2 , Pt0 2 * 



CHCiyEtOH V 
X, 




Go) 



NaH 



1) NaOH, CH 2 CI 2 
NH 2 .HCI 2} Tartaric acid 

EtOAc/MeOH 



Xi 



(ii) 




(rv 



NH2. tartaric 
acid 



*chiral 



25 



30 



35 



RCOCI/base 



or 

EtN=C=0 




40 



45 



HO- 



Alkylation or 
Coupling 



For X=OMe 
BBr 3l CH 2 Ci 2 



(yi) 



o 

X. 



z- 
xr 



2 = alkoxy, aryialkoxy, 
alkoxycarbonyl 

'Alternatively, the conversion of ii to in can be carried out using H 2 
Pd/C, EtOH and H 2 , Raney nickel, EtOH. 



50 



55 



v (X = OMe) followed by Genera. E ^^spond.ng to vn are prepared by demethylation of 

The Compounds 

sites il^' "sue ^J^^SS^T^ T H 6y ^ b6en ^ t0 bind to me,aton ^ ic ^ 
as sedatives. chrorK,biot c ag^ and ^itions of the invention should be useful 

find use in the treatment of stresl So JS^h toeSK!6 ' ^ the lika S 0 eci,ica "* th «* agents should 
™iaa.re.at^ 
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,„ maKing pharmaceuKa, «M '^^ZT^X^'^^^"- 
usually be mixed with a carrier, or diluted by a carrier, or enclosed «th.n .a car ner «h«* ^» ~ ™ matefial ^Xacts 

at*^^^ 

mineral oil. The Simulations can additionally include luteals XTorSSrSSmetnvention L» be torrnulated 
agen* preserving .gents, sweetening agents J£SSSE adrtnistrato, to me patient, 
so as to provide quick, sustained or delayed release of the active WW* 1 " , a ™ auuMna irom about 0.1 to 500 
The compositions are preferably formulated in a un« dosage form each , dosage ^'3™ dlscrele unlt5 
mg. more usually 1 to too mg. of the aCve ^ » ™^ guar*, of 

These active compounds are eneefive over a wed e , «f ^oT^CSSC 

the patient's symptoms. »u~, ^thnWc of nrenaration and their biologic actions will appear 

The compounds which constitute th,s invention, their methods of P W*onanatne J are not 

more fu.iy from consideration of the Mowing ^ the foregoing 

to be construed as are uncorrected. The nuclear 

synthetic processes, temperatures are expresses in uey'«« ^ hjamirfl i chiftc; tb\ exoressed as parts per million 
magnetic resonances (NMR) are spectral characteristics ^^rZZ^^ar^ in the 1 H 
(ppm) versus tetramethy.silane (TMS) as re f en f h s *^ type in the molecule. The 

NMR spectra, data corresponds to the number of hydroge in atomso J^^gJ. J P doublet (d) . or triplet (t). 
nature of the shifts as to multiplicity is reported as a broad s ng easing ^ mu P ^ and gre otnerwise con . 
35 Abbreviations employed are DMSO-d 6 < de f having functional group 

stmSdeTBr) as diluent. The elemental analyses are reported as percent by weight. 
40 Preparation 

The preparation of starting materials and the individual steps of the scheme set out above are described in more 
detail as follows: 
45 Preparation of Ketone Starting Materials: 

Ketone starting materials (i) were purchased commercially or prepared as indicated below 



20 
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Synthesis of 6-Methoxy-3.3<limethvlindanone 




so 4-Bromoanisole (18.7 g, 0.15 mol) was added to a suspension of Mg (3.6 a 0 15 mol) in ether (200 ml) and th* 

3s ST PW ' Se ^ add ' tl0n ,Unne '- ™ e miXtUr6 W3S all0wed t0 warm to temperature and over 

Work-up was done by the addition of H 2 0, followed by careful addition of 6N HCI. The mixture was then diluted with 
H 2 0. partioned between HoO and ether and extracted with other ny?w m n t»,« t 1 

rS.Tr-) ™? i V* b ' ml). The combined organic layers were dried over MgSO. concentrated nnder 
educed pressure and chrornatographed through siiica gel (20% EtOAe/He,,) to a brown oil. Corlpr^T a fg Si 
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Synthesis of 6-Fluoroindanone 



20 



25 



40 



45 





CHO - - CO * H 




e 

a ^caC.py.dine.BOH. * H2. PoVC. aq NaOH, i-PrOH. « a, HC, 

A mixture of 4-f.uorobenza.dehyde (6. 27.3 g. 0.220 mo.e), rnalonic acid (24.S » Q. 0^ anc I pjnd£(9 
m n in 75 mL of EtOH was ref luxed 1 4 h. The reaction then was cooled in an .ce bath (0 °C) and filtered. The pr eaprta e 
: a Ishl w!th Et^H Sd air dried to afford 18.3 g (0.1 10 mo... 50% yield) of the 
as a colorless white solid: mp 206-207 -C; 1 H NMR (DM80-*) 5 12 39 1 (br s, H), 7.75 ("^">. £ 

7 02 fm 2H) and 6 48 (d 1H, J=16.0 Hz); 13 C NMR (DMSO-d 6 ) 6 167.5, 163.2 (d, J=247.9 Hz , 142.7 130.9 [fi. 
?i koI Id -82 ! Hz) 119 1 and 1 1 5.9 (d, J=21 .9 Hz). This material was taken up in a m.xture of 60 mL of 
£ aq NaOnX) 25 Z mL of /-pSh and hiated to effect dissolution. After the addtton of .0.43 g of 10% W£ 
5 /o aq iMaun ^wi.vu., d w Hvdroqenator for 45 min. The mixture was filtered through Celite 

f 25 Hz> 1300 (d J-79 Hz) 114.9 (d. J=21.1 Hz). 35.3, and 29 5. Anal. Calcd for C 9 H 9 F0 2 . C, 6428. H 5.39. 
t ,n rt c el 30 H I 5 45 A Sure of acid 7 (9.41 g. 56.0 mmol) and 125 g of polyphosphoric acid (PPA) was heated 
^ ^135 X o'bam A^eM 5 m£u. was cooled in an ice bath (0 «C) and 400 mL of H 2 G added. The m.xture 
so was stifred fo 2 h and the solid coLted by f Ntration. ,n this manner 6.66 g (44.4 mmoL 79% yield) ^^J* 
as a waxy yellow solid: 1 H NMR (DMSO-cfe) 6 7.60 (m, 1 H), 7.48 (m, 1 H), 7.31 (m, 1 H), 3.04 ^ ^ ^ 

13C S (DMSO-db) 6 205.4 (d J=2.9 Hz), 161.6 (d, J=245.2 Hz), 151.1. 128.8 (d. Hz) 122.1 (d, J-23.7 Hz). 

108.5id J=21.9 Hz), 36.7, and 24.9. Hfl/WS. Calcd for C 9 H 8 FO (M+H): 151.0559. Found: 151.0564. 

35 Preparation of the Amine Precursors: 
Stepl. 

S ynthesis of a.B-unsat urated nitrile ii. 

To a susoension of sodium hydride (0.170 mol ) in THF (300ml) was added diethylcyanomethylphosphonate (0.170 
n^S^SS^SS!Z sired for 15 min at room temperature (RT). To this was added a solution of ^«jppn> 
Se ketone S 1 70 mol) in THF (250 ml) over a 3 h period via an addition funnel. The reason was stirred at room tem- 
Se for 2 S h afte™hich a sticky material at the bottom of the reaction vessel was observed. The THF ^ removed 
ZacZ a^ men 4 residue was extracted into CH 2 C 2 . washed with H 2 Q. dried (magnesium sulfate) and the solvent 
was removed to yield a mixture of E and Z isomers. 

Step 2. 

50 Preparation of the amine hydroch loride salt iii. 

A susoension of the cyano compound from step 1 (0.050 mol), platinum oxide (5%) and CHCI 3 (30 ml) in EtOH (100 
ml) ^S^i^ES psi a^d was shaken overnight on a Parr hydrogenation apparatus. The reaction m.rfure 
w«) and the filtrate was concentrated in vacuo to yield a clear oiL Trituration with ether followed by 
55 Son oave a white powder, that corresponds to the hydrochloride salt of the desired amine. 
55 HMong. c ^ a e ^ h e e f 2 trahydroindanyl T eries . the reduct ion of the a.p-unsaturated cyano compound was earned out 
under 10 psi pressure and the reaction time was shortened to 4h. 



10 
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Step 3. 

Resolution of Amines 



20 
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45 



s The HCI salt of the amine was dissolved in water treated with NaOH r 1 Nn . .ntn o >™ u 

extracted with methylene chloride dried fMoSO v tho cnT IV ( ' aS '° pH Was observed - ™s was 

solved in ethyl acetate and t eai5 ^^^r^^T VaCU ° t0 yi6 ' d 8 S0,id This was dis ~ 

to stand until a white precip tate wa^ T t0 diSS °' Ve a " S °' idS; this was a,,owed 

resulting white solid was Syz ^NM^ThP SJp^ heatedly recrystallized from methanol. The 

« formed by the addition of t5^^SJ3 to a samo.^f h°f * ^T™ 9 enantiomeric «"« was per- 
for the 5-methoxy group of the Jo ^ ^ ° f ** am ' ne - Sa ' t C ° mp ' ex and observin 9 the resonance 

Step 4. 

*5 Preparation of Acylated Product: 
General Procedure A 

Preparation nf amir fe derivatives of Formula i - 

»« to «„„ 0 u a ssr;xrrr s sssar * red M — m - 

General Procedure B 

Preparation of urea der ivatives of Formula i - 

Step 5. 

Demethvlation tn prepare vi 



Step 6. 

50 Preparation of com pou nds of ty pe vii 
General Procedure C 
Preparation nf alkn X vcarbonyl derivatives vii 
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with 1 N HCI and dried with magnesium sulfate. Alter filtration and concentration, the crude trif late was used in the fol- 

was purified by flash chromatography (ethyl acetate/hexane). 
io General Procedure D 

Pre paration of alkoxv derivatives of type v ii : , 

A^uao.thaapprcpha.aph^^r™,,.^^^^^^ 

using ethyl acetate in methylene chloride. 
General Procedure E 

Pre paration of f luornalkoxv derivatives of ty pe vii. 

chromatography ihrourjh *=a grt to rxo»id. the in* «*°«"»**^ „,,„,„ , he ^ „, , he invention, out not 
sp e^o=oT^^^^^^ 

SSV^SS^-'SM = S SL, on. — ,h .a a, . a* to « 

the invention to the fullest extent. 

Preparation of Compounds 

Compounds of Formula I which were prepared by general procedure A: 
Example 1. N-[2-(7-Methox y 0. 2 ,3>tetr a hydro-^^ 

dure A using n-butyry. chloride. Purified on a s.l.ca column us.ng »%E«^^J CDCyTe 95 (d J=6 Hz. 
obtain a 31% yield of a pale yellow oil that corresponds to product. H N ^R (3°0 mhz ou u 3 j i 
1H). 6.62-6.66(m, 2H). 5.67 (bs. 1H). 3^ (s 3H) 3.27-3.36 (m. 2^2.75^ 

Procedure A using methyl chloroformate. Purified by chromatotron chromatography us.ng 50 ^Acrtwane as 
the sote^ystern. 1 H NMR (300 MHz. CDC 3 ) 66.98 "(^=^9 Hz. 1 H). ^^4^^^ 
3H). 3.57 (S. 3H). 3.29 (bs. 2H), 2.82-2.78 (m , , H)^.^ (bs. 2H). vgj., 65 <£ 6H). C "MR (75 ^ ^ 

Snfe f Nl^7 8 M 0 emoxy 5 l 1 2 3 4-tetrahydro-l-naphtha.enyDethyllcyc.opropane carboxamide. Prepared analo- 
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5 Example 4. N-[2-(7-Methoxy-1 ,2.3.4-tetrahydro-1 -naphthalenyl)ethyl]acetamide Prepared analooouslv to 

<HP LC T in pm) 32so - ,6M ' 1624 ' ,5w ,2s ° ■ ms <Dc " »* »" <"h'"i w 

ou, P I°; ' d , e d6Sir6d Pr0dUCt in 13% y ield 1H NMR (300 MHz, CDCI3) 6 7 0?(dJ-8lS 

2 7 t 2 ( hT 236 £' ! 2' If ?' n*? 376 <S ' 3H) ' 3 51 " 3 - 38 < m " 2H >' 337 3 ^). 3-14 3 (d 07 (m H) 2 83- 
*.n (m, 2H), 2.36-2.25 (m, 1H), 2.11-2.00 (m, 1H), 1 .71 -1 .34 (m, 2HV 13 C NMR (75 MH7 rnn uiw/ 

fr^Ji N ' [ f" (6 : Meth ° xy - 1 - 2 ' 3 - 4 - tetrah y dro - 1 - n apWhalenyl)ethyl]butanarnide. Prepared analogously to Gen- 

5« 366 ' ** 29 9 - 27 - 7 ' 19 7 - 19 - 2 - 137: IR « 

Snl P iA a N f D (6 " M ! thoxy ' 1 ' 2 ' 3 - 4 - tetrah y dro - 1 - na P h t^'enyl)ethyl].2-methoxyacetamide Prepared analo- 
gously to General Procedure A using methoxy acetyl chloride. Purified by column chromatograph^ u^ no 50=/ 

fd J 8 s'HriS ^TlT r St6m l ° Pr0V,de dSSired Pr0dUCt in 33% ^ N^rSSmSoSS 7 ot 
(d J=8.5 Hz, 1H). 6.67 (dd, J=8.4, 2.7 Hz, 1H), 6.57 (d, J=2.6 Hz. 1H) 647 (bs 1H) 3 86 fs 35 % tJ Vi? 

MS (DC.) '2 278 3 ( 6 MH) 1 . 1 - 9, ^ ^ ^ 36 ' 9 ' 36<5 ' ^ ^ ^ IR 33 *>. 1664. 153 4 
A u a Z'n h \ N t ( J' 2 : 3 - 4 - T !, trah y dro - 1 - na P Wha| enyl) e thyl]butanamide. Prepared according to general procedure 
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10 



(m. 1H. 2 70-2.74 (m, 2H). 2,0 (t. J= 7.2 Hz. 2H). 1.56-1.94 (m. 6H). 0^91 M=™ ^ ^ R 
CDCh) 6 173 0. 140.3. 137.1. 129.2. 128.4. 125.7. 125.6, 38.7. 37.6. 36.6. 35.3. 29.5. 27.5. 19.7. 19.2. 13.7. .H 
mm\ 331 2 1 648 cm" 1 ; MS (Fl A. MeOH & NH40AC) m/e 246 (MH). 

173.6. 162.0 (d. J-^.v nz), iho^o, 1 w r w F NO- C 72 85 H 7 34' N, 5.66. Found: C. 73.08; H, 

38 1 34 9 32 5 30.7. 14.8, and 7.1. Anal. Calcd for C 15 H 18 r-NU. U rt.ao, > J u 

8 15'; N, 5.61 . HFtMS. Calcd for C 15 H 19 FNO (M+H): 248.1451. Found. 248.1446. 

The following compounds of Formula I were also prepared usmg General Procedure A. 
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TABLE 1 

5 





Exampk 


- Name 


mp CC) 




13 


N-p-fS-Methoxy-l^^^-tetrahydro-l- 
naphthalenyl)ethyl]butanamide 


71-72 


10 


14 


N-fZ^S-Methoxy-l^A^tetrahydro-l- 
naphthalenyl)ethyl]-2-methylpropanamide 


90.5-91.5 


15 


15 


N-[2-(5-Methoxy-l / 23,4-tetrahydro-l- 
naphthalenyl)ethyl]acetamide 


84-85 




16 


N-[2-(7-Methoxy-l r 2 / 3,4-tetrahydro-l- 
naphthalenyl)ethyl]-2-methoxyacetamide 


53-56 


20 


17 


N-[2-(7-Methoxy-l,2 / 3,4-tetrahydro-l- 
naphthalenyI)ethyl]-2-methylpropanamide 


54-55 




18 


N-p^-Methoxy-l^^-tetrahydro-l- 
naphthalenyI)ethyl]-2-methylpropenamide 


53-56 


25 


19 


N-[2-(7-Methoxy-l / 23 / 4-tetrahydro-l- 
naphthalenyl)ethyl]-2-thiophenecarboxamide 


137-138 




20 


N-[2-(7-Methoxy-l / 2 / 3 / 4-tetrahydro-l- 
naphthalenyl)ethyl]-2-butenamide 


79-81 


30 


21 


N-[2-(6-Methoxy-l,2,3,4-tetrahydro-l- 
naphthaienyl)ethyl]cyclopropane carboxamide 


72-73 




22 


N-[2-(2 / 3-Dihydro-6-methoxy-lH-inden-l-yl)- 
ethyl]butanamide 


70-71 


35 


23 


N-[2-(2 / 3-Dihydro-6-methoxy-lH-inden-l-yl)-ethyI]-2- 
methylpropanamide 


102-103 


40 


24 


N-[2-(2 / 3-Dihydro-6-methoxy-lH-inden-l-yl)- 
ethyljcyciopropane carboxamide 


103-105 




25 


N-[2-(2,3-Dihydro-6-methoxy-lH-inden-l-yl)- 
ethyl]acetamide 


71-73 


45 




IN-lz-^by-Dimethoxy-l^^-tetrahydro-l- 
naphthalenyl)ethyl]cyclopropane carboxamide 


80-81 




27 


N-[2-(6 / 7-Dimethoxy-l / 2 / 3,4-tetrahydro-l- 
naphtha!enyl)ethyl]-2-methoxy acetamide 


73-74 


50 


28 


N-p-fl^^^-Tetrahydro-l-naphthalenylJethyl]- 
cyclopropane carboxamide 


87-88 




29 ] 
i 


^-^-(l^^^-Tetrahydro-l-naphthalenyOethyl]^- 
Ttethoxy acetamide 


45-46 
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TABLE 1 (Cont'd) 



30 



N-[2-(6,7-Dimethoxy-l,2,3,4-tetrahydro-l- 
naphthalenyl)ethyl]butanamide 



54-55 



31 



32 
33 



34 
35 



N-[2-(6-Fluoro-2>dihydro-lH-inden-l- 
yl)ethyl]butanamide 



N-(2-(23-Dihydro-6-methoxy-33-dimethyl-lH- 

inden-l-ynethvllacetamide 
N-[2-(23-Dihydro-6-methoxy-3;3-dimethyl-lH- 

inden-l-yl)ethyl]butanamide 



N-[2-(2>Dihydro-6-methoxy-3>dimethyL-lH- 

inden-l-yl)ethyl]propanamide 
N-[2-(2>Dihydro-6-methoxy-3>dimethyl-lH- 
inden-l-yl)ethyllcyclopropane carboxamide 



87-89 



89-90 
71-72 



72-74 
68-69 



Examole 36 (-)-N-[2-(2- 3KJihydro-6-methoxy-1H-inden-3-yl)ethyl]butanamide. N-[2-(2-.3-dihydro-6-methoxy-1H- 
fnden ^ vltthyl alne was resolved with D- tartaric acid using the resolution technique described. The 1:1 am.ne. 
S^SSSS^ shown to have an enantiomeric excess of s 90 by 1 H NMR. The resolved amine was 
co-S!nto the butanamide using n-butyryl chloride according to , Genera. Procedure A^The resuK-ng wh, e sd d 
was purified by realization from EtOAc/Hexane and shown to be product m.£ 79-80 C. H NMR (300 MHz. 
CDC") 5 7.08 (d. J-8HZ. 1H). 6.72-6.67 (M. 2H), 5.57 (bs. 1H). ^,^^^^^T^?i 
o «q o «Q fhm 9U\ 2 35-2 27 (m 1H) 2 13 (t, J= 7.5 Hz. 2H), 2.06-2.00 m. 2H), 1.7-1.54 (bm. 4H), 0.92 (t, J- f.d 
H 3HV TnMR (75 MHz CDC 3 ) 6 172 0 158.8, 148.11, 135.8. 124.9. 112.27, 109.18, 55.48. 42.67. 38.71. 
37 98 34.83, 32.^30^, 19.21. 13.76; 1R (KBr) 1632. 1546. 1290 cm- MS (DC.) 276^ (MH) 
for C 6 H 21 NO n : C. 78.97; H, 8.70; N. 5.76; found: C. 78.73; H. 8.90; N. 5.76.Analys.s cak:d for C^N^. C. 
73 53 H 8.87; N, 5.36; found: C. 73.47; H. 8.77; N? 5.13; [a] (25 °C. 589 nm, CHC. 3 )= -5.26 
Examole 37 ( + )-N-[2-(2 3<lihydro-6-methoxy-1H-inden-3-yl)ethyl]butanamide. N■[2K2^3Klih^ro*me^hoxy-1H- 
S^Miyqan*U was resolved according to the procedure described using L-tartaric acd and was shown to 

founJ ?c 78 73 1^ 8 90 N 5.76.Ana.ysis calcd for C 16 H 23 N l02 : C. 73.53; H. 8.87; N. 5.36; found: C. 73.47; H, 

Ixa^ 5 ^ ^^M^^** naphthalen, Methyl, methoxyacetamide. 
fahydro 7-methoxy naphthalen-1-y.)ethy.lamine was resolved according to the ^T^Zc^Ss^'e 
taric acid and shown to have an enantomeric excess of 92% by HP LG anJ«J ^ 5 ^ B f^ eA rs20 
oerfnrmPd on a Ultron ES-OVM 1 50 X 4.6 mm column using an isocratic mobile phase at 95/5 (A/B) where a is <>u 
mM KH^O PH- 3 0 and B is acetonitrile. This amine was converted into the amide according to General Proce- 
^^m"!^ cSorida Thefina- product was purged by 

a white solid. m.p.= 61-63 °C; 1 H NMR (300 MHz. CDC 3 ) 6^ 6^96 i (tU- 8 Hz 1 H^i 6*7 <* 1 H) 6.65 (m 1 H). 6.5 
fh« ihi 3 86 fs 2H) 3 75 (S 3H), 3.42 (m. 2H). 3.38 (s, 3H). 2.78 (m. 1H), 2.66 (bm, 2H). 1 - 97 °- 76 <° m - 
1^8 1 65 mi 2H) C NM R (75 MHz CDCI 3 ) 5 169.42. 157.55, 141.23. 130.01, 129.21, 113.34. 111.80, 71.99. 
iff* «£" 36 93 36 45 35 64 28 72 27 51. 20.00; IR (KBr) 1656 cm" 1 ; MS (DCI) m/e 278 (MH); Analys.s 
^^J^i^^»^ 5.05; found: C. 69,5; H, 8.33; N. 4.89, [a] (25 "Cm 589 nm. CHC. 3 )= 

Example 39- (+) -N-[2-(1.2.3.4-tetrah y dro-7-methoxynaphthalen-1-yl)ethyn methoxyacetamide^ N-[2KUj.3£te£ 
fahyX 7-m e tloUphthalen-1-yl)ethy.]amine was reso.ved according to the general procedure descnbed ,n 
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example 1 using L-tartartic acid and was shown to have an enantiomeric excess of a99% by HPLC analysis The 
HPLC analyses were carried out as described in example 3. The amine was converted to the amide according to 
General Procedure A using methoxyacetyl chloride. The final product was purified by reversed phase HPLC usino 
aceton.trile/water to give a white solid. m.p.= 58-60 °C; 1 H NMR (300 MHz, CDCI 3 ) d 6 96 (d J= 8 Hz 1H) 6 67 fs 
1H), 6.65 (m. 1H), 6.50 (bs, 1H), 3.86 (s. 2H). 3.76 (s, 3H), 3.43 m. 2H), 3 38 (s, 3H) 2 79 (m 1H) 2 66 bm 2 H t' 
\tVo^Tl- 1 67 " 1 63(m.2H);3 C N M R(75MHz, CDCI 3 ) 6 169.44, 157.57, 141. » uS^» 1^13 2' 
11 1.82 72.03 59.17, 55.30, 36.94, 36.47. 35.66. 28.74, 27.52, 20.02; IP. (KBr) 1658 cnr'; MS (DCI) m/e (MH)278 : 
CM™ TeZ C16H23N1 ° 3: Q 69 29: H ' 8 36; N ' 5 0S ^ C. 69.17; H. 8.37; N, 4.92; [„] (20 »C. 589 nm.' 

Other compounds of Formula I were prepared by general procedure B, as follows: 

:„u ™ . y tnturat,on w,tn ether to P rovide *"e desired product in 20% yield, m.p. 70-71 °C 1 H NMR (300 

E5% 75 2 « f 'iS' it H ,V?' 661 - 6 65 2H) ' 489 (bS ' 2H) ' 3 72 < S 3H >' 3 24 < bs - 3H)". 3^3 3.24 ( (m 

158.6, 157.5, 141.6, 129.9, 129.2. 113.4, 111.6, 55.2, 38.5, 37.2, 35.5. 35.1. 28.7 274 19 9 155 |R (KBrl 3300 

^ N^lff ^ Cm " 1 ; MS (DC,) m/G 553 (MH+M) " 277 < MH > : Anal * sis calc ' d * C 16 H 24 N 2 0 2 : C 69 53 H 
8.75; N, 10.14; found: C. 69.39; H. 8.61; N, 10.03. 

pS 6 h 41 ' N -f 2 -( 2 .3-Dihydro-6-methoxy-1H-inden-1-yl)ethyl]-N'-ethyl urea. Prepared according to Procedure B 
IT recrvstallization from EtOAc/Hexanes to provide the desired product in 14% yield, m p 90-92»- 
HNMR(300 MHZ u CDCl3) 5 7.07(d, J=8.1 Hz. 1H). 6.71 (s. 1 H), 6.67 (dd. J=2.4, 9 Hz, 1 H). 4 54 (bs. 1H) 4 47 
(bs, 1H). 3.75 (s. 3H), 3.27 (q, J=6 Hz, 2H), 3.07-3.19 (m, 3H). 2.70-2.82 (m. 2H) 2 24-2 29 (m 1H) 1 97-2 03 ,m 

09.1. 55.4, 42.6 38.9. 35.4, 35.3. 32.5. 30.5, 15.4; IR (KBr) 1626, 1576, 1270 ^ ; MS (DCI. isobutane) m/e 263 
(MH). Analysis calc'd for C 15 H 22 N 2 0 2 : C. 68.67; H. 8.45; N. 10.68; found: C, 68.86; H, 8.53; N. 10.61. 

Other compounds of Formula I were prepared by general procedure C. as follows: 

rin?y e 42 "/S^ 2 / 3 /^.^ Prepared according to Proce- 

dure C us.ng N-[2-(2,3-D.hydro-6-hydroxy-1H-inden-1-yl)ethyl]butanamide 1 H NMR (CDCU) 5 7 85 (d J = 7 0 Hz 
H), 7.27 (d, J = 7.0 Hz, 1H), 7.06 (s. 1 H). 5.62 (bs. 1 H), 3.90 (s, 3H). 3.39 (t. J = 6 2 Hz 2H) 3 1 7 (m 1 H) 289 
(m,2H),2.38(m, 1 H), 2.16 (t, J = 7.3 Hz. 2H), 2.05 (m. 1H). 1.77 (mflH). 1 66 (m, 4H). 1.04 (7 . j Je 19 Hz/sH^ 

Other compounds of Formula I were prepared by general procedure D, as follows: 

fcTn'l 43 ' N j 2 -( 2 ' 3 -p ih y dr °- 6 - d odecyloxy-1 H-inden-1 -yl)ethyl]butanamide. Prepared according to procedure D 
9 *°?^ ,cxi,(ie Obtained a 60% yield of the desired product as an off-white solid, m.p. 68-69" 1 H NMR (300 
MHz, CDCI3) 6 7.07 (d, J=8.1 Hz. 1H), 6.66-6.71 (m. 2H), 5.44 (br s, 1H), 3.89 (t. J=6.6 Hz 2H) 3 32-3 4oTm 2H) 
3.03-3.10 (m, 1H). 2.68-2.88 (m. 2H). 2.23-2.34 (m. 1H), 2.11 (t, J=7.2 Hz 2H 1 97-2 10 (m 1H) 1 23 1 78 fm' 
S^^r 3 H2 ' 3H> ' ° 85 (t J=6 ' 9 HZ ' 3H): P* MHz, CDCI3) 6 172.9 .1581 "l4 J. 35 5 1 8 

2f 1 M 2 - 6 ', 38 8 ' 37 9 ' 34 8 ' 32 A - 319 ' 30 - 5 ' 29 5 ' 294 ' 293 ' 26 0 - 22 6 - 19-1. 14.1. 13.7; IR (KBr) 1636 
ntoT 1 « S ^ 416 (MH+)I An3lySiS Ca ' Cd f0r C 27H 45 N0 2 : C. 78.02; H. 10.91; N. 3.37, found: C. 78 06; h' 
iU.92, N, 3.30. ' ' 

Example 44. N-[2-(2,3-Dihydro-6-nonyloxy-1 H-inden-1 -yl)ethyl]butanamide. Prepared according to procedure D 
^f^ 9 ™ ° na " e 0btained a 33% y ield ^ desired product as an off-white solid, m.p. 53-55° 1 H NMR (300 
M "\ C ° C 3) 6 7 ° 7 «■ J = 8 1 Hz ' 1 H >' 6 - 65 '6- 7 1 (m. 2H), 5.45 (br s, 1 H), 3.89 (t. J-6.6 Hz 2H), 3.33-3.40 (m 2H) 
3.05-3.10 (m, 1H). 2.68-2.86 (m, 2H), 2.23-2.34 (m. 1H), 2.11 (t, J=7.3 Hz, 2H) 1 97-2 06 (m 1H) 1 25 78 fm 
18H). 0.92 (t, J=7.3 Hz, 3H). 0.86 (t. J=6.3 Hz. 3H), »c NMR (75 MHz. CDCI 3 ) 51 72.9. l'S.2 ^ 0 ' 1 6 ilia' 

Z 'M2- 8 : if* 4 1 6> 38 8 ' 3? - 9 ' 348 ' 32 4 ' 31 8 ' 30 ' 5 ' 295 ' 29 4 ' 29 3 292 ' 260 - 22 '6- 19 1 14^ 13 7 IR 
1636 ' 1544 cm " : MS (electrospray) m/e 372 (M-H ); Analysis calcd for C24H39N02 C 77 16 H 10 52- N 
3.75; found: C, 77.21 ; H. 10.76; N. 3.57. 

Other compounds of Formula I were prepared by general procedure E. as follows: 

Example 45. N-[2-(6-Difluoromethoxy-2,3-dihydro-1 H-inden-1 -yl)ethyl]butanamide. Prepared according to proce- 

I ♦nTi N ' 2 - (2 ' 3 - Dlh y dr °- 6 - h y drox y- 1H - ind en-l-yl)ethyl]butanamide. Chromatographed through silica gel 

u f S * ?i X) 3 16 S0Hd 000 m9 ' 1 1% yield > m P- 46 " 47 °' 1H NMR (300 MHz. CDCI3) 6 7.15 (d J=8 0 
Hz, 1H). 6.87-6.91 (m, 2H). 6.44 (d. J=74 Hz. 1H), 5.43 (br s. 1H), 3.37 (q, J=7 0 Hz. 2H). 3.10 (m. 1H). 2 76-2 88 
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(m 2H) 2 28-2 39 (m 1H) 1.49-2.21 (m. 3H), 1.54-1.79 (m, 5H). 0.92 (t. J=7.3 Hz. 3H); 13C NMR (75 MHz. 
CDct) 6 172 9 150A J.7. 141.0. 125.3. 119.6. 118.0. 116.2. 115.1. 112.7. 42.6. 38.7. 37.7. 34.8. 32.3. 30.8. 
19.1 , 13.7; IR (KBr) 3300, 1638, 1552, 1 130, 1040 cm-1 ; MS m/e 298 (MH+); Analysis calcd for C 16 H 2l F 2 N0 2 . O, 
64.63; H, 7.12; N, 4.71; found: C, 64.64; H, 6.99; N, 4.63. 

Mfilatoneraic Bindi ng Activity 

The following examples relate to bioassays which demonstrate the melatonergic properties of the compounds of 
the invention. 

Pvnm pla Afi- Measurement nf Melatoner g ir Rinriina at the ML, Raptor in Rabbit Tissue 
1. Reagents 

(a) 50mM Tris buffer containing 12.5 mM MgCI 2 , and 2mM EDTA (pH 7-4 at 37°C). 

(b) Wash buffer: 20mM Tris base containing 2mM MgCI 2 (pH 7.4 at room temperature). 

(c) 6-Chloromelatonin (10- 5 M final concentration). 

(d) 2-[ 125 l]-iodomelatoin, 44pM final concentration Source: NEN 

20 2 ' I SfSSlnd white rabbits (Hazelton Research) are decapitated, the brains are rapidly removed and 
chilled The parietal cortex is crudely dissected and frozen on dry ice with tissue stored at - 80 C until assayed. Tis- 
sue is weighed and thawed in 20 mis ice cold Tris buffer (a) and homogenized by treatment with a polytron for 10 
seconds at setting 17. Ice cold Tris (a) is added to a volume of 40 mis. The homogenate is centr.fuged. The .resum- 
ing supernatant is decanted and discarded. The pellet is rehomogenized in an add.t.onal 20 mis o [Tris. diluted and 
centnfuged The supernatant is decanted and discarded. The resulting pellet is homogen.zed in 20 volumes of Tris 
per gram of original tissue (a 1 :20 homogenate), chilled, and held on ice until assayed. 
3. Incubation : 37°C for 1 hour. Reaction is terminated by filtration. 

4 Activity : Compounds with an ICso value less than 500 nM are preferred. ^ . „ u , • rt 

5 ibices : Stankov, B., Cozzi, B.. Lucini. V., Fumagalli, R. Scaglione, F and F. Fraschm, Characterization and 
mapping of melatonin receptors in the brain of three mammalian species: Rabbit, horse, and sheep. Neuroendo- 
crinoloov 53: 214-221. 1991. 

The data generated using the ML^ test on rabbit tissue is believed to be indicative of activity in humans. 
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following table sets forth selected compounds and their binding data in ML, rabbit receptor tests. 



TABLE 2 

Binding Data of Selected Compounds 



Comnnnnd M^mo 


Example 


- Binding Affinity 
IC 50 (nM) 


ix-U-lz-iviemoxy-l^^^-tetrahydro-l- 
naphthalenyl)ethyl]butanamide 


1 


4-4-4- 


W-l2-(/'-Methoxy-i / 2,3,4-tetrahydro-l- 

naphthaIenyl)ethyl]cyclopropane 

carDoxamide 


3 


4-4-4- 


N-[2-(7-Me thoxy- 1 ,2,3,4- te tra hydro- 1 - 
napntnalenyl)ethyl]acetamide 


4 


+ 4-4- 


N-[2-(7-Memoxy-l,2;3>tetrahydro-l- 

napmnaIenyl)ethyl]-2-methoxyacetamide 


16 


+ +■ -h 


N-[2-(2 / 3-Dihydro-6-methoxy-lH-inden-l- 
yi)ethyiJ-2-methyIpropanamide 


17 


4- 4* + 


N-[2-(2,3-Dihydro-6-methoxy-lH-inden-l- 
yl)ethyl]butanamide 


22 


+ 4-4- 


N-[2-(2,3-Dihydro-6-methoxy-lH-inden-l- 
yl)ethyl]cyc!opropane carboxamide 


24 


4-4- 4- 


N-[2-(2,3-Dihydro-6-methoxy-lH-inden-l- 
yl)ethyl]acetamide 


25 


4-4-4- 


N-[2-(6-FIuoro-2,3-dihydro-lH-inden-l- 
yl)ethyl]butanamide 


31 


4- 4- 4- 


N-[2-(2^-Dihydro-6-methoxy-3 / 3-dimethyl- 
lH-inden-l-yl)ethyl]acetamide 


32 


4- + 


N-[2-(2,3-Dihydro-6-methoxy-3 / 3-dimethvl- 
lH-inden-l-yl)ethyl]butanamide 


33 


4- + 


(-)-N-[2-(2- / 3-dihydro-6-methoxy-lH-inden- 
3-yl)ethyl]-butanamide. 


36 


4-4-4- 


(+)-N-[2-(2 / 3-dihydro-6-methoxy-lH-inden- 
3-yl)ethyl]-butanamide 


37 


4-4-4- 


(-)-N-[2-(l,2,3,4-tetrahydro-7- 

methoxynaphthaIen-l-yI)ethyl] 

methoxyacetamide 


38 


4-4-4- 


(+)-N-[2-(l / 2,3 / 4-tetrahydro-7- 

methoxynaphthalen-l-yl)ethyl] 

methoxyacetamide 


39 


4-4-4- 


N-[2-(23-Dihydro-6-methoxycarbonyl-lH- 
inden-l-yl)ethyi]butanamide 


42 


4-4-4- 



Binding affinity ranges: 
+ = 500 nM or more 
+ + = 100 - 500 nM 
+ + + = 0-100nM 
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Example 47: Measurement of Melatone rgin Binding at the Human Melatonin Receptor ML 1 A 
1. Reagents : 

(a) 50mM Tris buffer containing 12.5 mM MgCI 2 , and 2mM EDTA, pH 7.4 at 37°C with concentrated HCI. 

(b) Wash buffer: 20mM Tris base containing 2mM MgCI 2 . pH 7.4 at room temperature. 

(c) 10* 4 M 6-Chloromelatonin (10- 5 M final concentration). 

(d) 2-[ 125 l]-iodomelatonin, 100 pM final concentration 
Source: NEN 

2 M^mhranP nreoaration: The cDNA (human ML, A ) in pcDNAI was introduced into COS-1 cells by the DEAE-dex- 

tran method Three days after transfection, the media was removed, the plates washed with phosphate buffered 

saline, the cells removed using Hank's balanced salt solution and pelleted- For preparing . ™^ ne j"^^5f : 

pellets are thawed on ice, and resuspended in TME buffer, 50 mM Tris base, 12.5 mM MgCI 2 . 1 mM EDTA <J>H7 4 

at 37°C with concentrated HCL), supplemented with 10 ng/ml aprotinin and leupeptin, and 100 jiM phenylmeth- 

Ivsulfonylfluoride. The cells were then homogenized using a dounce homogenizer, and centnfuged. The resulting 

pellet was resuspended with a dounce homogenizer in TME and frozen. On the day of assay, the small aliquot was 

thawed on ice and resuspended in TME buffer. 

3. Incubation : 37°C for 1 hour. Reaction is terminated by filtration. 

4 Activity Compounds with an ICso value less than 500 nM are preferred. 

5. Reference : Reppert, S. M., Weaver, D. R., and Ebisawa, R. (1994), Neuron, 13, 1177-1185. 

The following table sets forth selected compounds and their binding data at the human melatonin receptor. 
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Compound Name 


Example 


Binding Affinity IC 50 (nM) 


1 -(-)-N-[2-(2-.3-dihydro-6-methoxy-1 H-inden-1 -yl)ethyl]-butanamide 


36 


+++ 


1 -(+)-N-[2-(2,3-dihydro-6-methoxy-1 H-inden-1 -yl)ethyl]-butanamide 


37 


++ 


1 -(-)-N-[2-(1 ,2,3,4-tetrahydro-7-methoxynaphthalen-1 -yl)ethyl] meth- 
oxyacetamide 


38 


+++ 


1 -(+)-N-[2-(1 ,2,3,4-tetrahydro-7-methoxynaphthalen-1 -yl)ethyl] meth- 
oxyacetamide 


39 


+ 


N-[2-(2,3-dihydro-6-dodecyloxy-l H-inden-1 -yl)ethyl]butanamide 


43 


+++ 


N-[2-(6-difluoromethoxy-2,3-dihydro-1H-inden-1-yl)ethyl]butanamide 


45 


+++ 


Binding affinity ranges: 
+ = 500 nM or more 
++ = 100 - 500 nM 
+++ = o - 100 nM 



30 



35 



40 



45 Reasonable variations, such as those which would occur to a skilled artisan, can be made herein without departing 
from the scope of the invention. 
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Claims 

1 . A compound of formula i or a pharmaceutical!/ acceptable salt, hydrate or isomer thereof: 



O 

HN^R 



(I) 




wherein: 



Y J?c5 f nr r d R eP R n ?p nt ' y I?? 09 ?' ha,09ea Cl " 12 a ' k0Xy ' °^ f,uo ™ ,k °** or alkoxycarbonyl; 
(CH 2 )n or CR! R 2 (Ri and R 2 selected from H and methyl)- 

n is 1 or 2; and 

^kox?* 4 a ' ky '' Cl ' 4 a ' k0Xy $UbStitUted C ^ alkyl * °3-4 cycloalkyl, C 2 . 4 alkenyl, Cl . 3 alkylamino, thienyl, or Cl . 



2. The compound of claim 1 wherein X is a methoxy substituent. 

3. The compound of claim 2 wherein R is propyl. 

4. The compound of claim 3 selected from the group consisting of: 
N-p-fy-methoxy-l^.S^-tetrahydro-l-naphthalenylJethyllbutanamide- 

N-p-Cr-methoxy-I^.S^.tetrahydro-l-naphthalenyOethyll-a-methylpropanamide- 
N-[2-(2,3-dihydro-6-methoxy-1H-inden-1-yl)ethyl]butanamide; 
N-[2"(2,3-dihydro-6-methoxy-1H-inden-1-yl)ethyl]-2-methylpropanamide; 
N-[2-{6-methoxy-l ,2,3,4-tetrahydro-1 -naphthalenyl)ethyl]butanamide; 

N-p^S-methoxy-I^.S^-tetrahydro-l-naphthalenyOethylJ^-methylpropanamide- 
(-)-N-[2-(2-,3-dihydro-6-methoxy-1 H-inden-1 -yl)ethyl]-butanamide- and 

(+)-N-[2-(2,3-dihydro-6-methoxy-1H-inden-1-yl)ethyl]-butanamide. 
>. The compound of claim 2 wherein R is methoxym ethyl. 

. The compound of claim 5 selected from the group consisting of: 

N-[2-(2,3-dihydro-6-methoxy-lH-inden-1-yl)ethyl]-2-methoxyacetamide- 
N.[2-(6-methoxy-1 ( 2,3,4-tetrahydro-1-naphthalenyl)ethyl]-2-methoxyacetamide- 
N-[2-(l ,2,3,4-tetrahydro-7-methoxy-1 -naphthalenyl)ethy)]-2-methoxy acetamide- 
H-N-[2-(1,2,3,4-tetrahydro-7^ 

(+)-N-[2-(1,2,3,4.tetrahydro-7-methoxynaphthalen-1-yl)ethyl]methoxyacetamide. 

. The compound of claim 1, (-)-N-[2-(2-,3-dihydro-6-methoxy-1 H-inden-1 -yl)ethyl]butanamide. 

. The compound of claim 1 , (-)-N-[2-(1 ,2,3 > 4-tetrahydro-7-methoxynaphthalen-1 -yl)ethyl]methoxyacetamide. 

. The compound of claim 1 selected from the group consisting of: 

N-[2-(l ,2,3,4-tetrahydro-1 -naphthalenyl)ethyl]cyclopropane carboxamide- 
N-^-fl^.S^-tetrahydro-l-naphthalenylJethylJbutanamide; 

N-[2-(6-methoxy-1 ,2,3,4-tetrahydro-1 -naphthalenyl)ethyl]cyclopropane carboxamide* 

N-[2-(5-methoxy-1,2 t 3,4-tetrahydro-1-naphthalenyl)ethyl]butanamide; 

N-[2-(5-methoxy-1,2,3 ( 4-tetrahydro-1-naphthalenyl)ethyl]-2-methylpropanamide- 

N-p-fS-methoxy-l^.S^-tetrahydro-l-naphthalenyOethylJacetamide; 

N-[2-(2,3-dihydro-6-methoxy-lH-inden-1-yl)ethyl]butanamide; 

N-[2-(2,3-dihydro-6-methoxy-1H-inden-1-yl)ethyl]-2-methylpropanamide- 

N-[2-(2,3-dihydro-6-methoxy-1H-inden-1-yl)ethyl)cyclopropane carboxamide- 
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N-[2-(2,3-dihydro-6-methoxy-1 H-inden-1 -yl)ethyl]acetamide; 

N-p-iy-methoxy-I^.S^-tetrahydro-l-naphthalenyiJethyllpropenamide; 

N-[2-(7-methoxy-1,2,3,4-tetrahydro-1-naphthalenyl)ethyl]acetamide; 

N-[2-(7-methoxy-1 ,2,3,4-tetrahydro-1 -naphthalenyl)ethyl]methyl carbamate; 

N-[2-(7-methoxy-1 ,2,3,4-tetrahydro-1 -naphthalenyl)ethyl]cyclopropane carboxamide; 

N-[2-(7-methoxy-1 ,2,3,4-tetrahydro-1 -naphthalenyl)ethyl]cyclobutane carboxamide; 

N-[2-(7-methoxy-1,2,3.4-tetrahydro-1-naphthalenyl)ethyl]propanamide; 

N-[2-(6-fluoro-2,3Hdihydro-1 H-inden-1 -yl)ethyl]butanamide; 

N-[2-(2,3-dihydro-6-methoxy-3,3-dimethyl-1H-inden-1-yl)ethyl]acetamide; 

N-[2-(2,3-dihydro-6-methoxycarbonyl-1H-inden-1-yl)ethyl]butanamide; 

N-[2-(2,3-dihydro-6-methoxy-3,3-dimethyl-1H-inden-1-yl)ethyl]butanamide; 

N-[2-(6-fluoro-2,3-dihydro-1H-inden-1-yl)ethyl]cyclopropane-carboxamide; 

N-[2-(2 3-dihydro-6-methoxy-3 ( 3-dimethyl-1HHnden-1-yl)ethyl]propanamide; 

N-[2-(2'3-dihydro-6-methoxy-3.3-dimethyl-1 H-inden-1 -yl)ethyl]cyclopropane carboxamide; 

N-[2-(7-methoxy-1,2,3,4-tetrahydro-1-naphthalenyl)ethyl]-2-methyipropenamide; 

N-[2-(7-methoxy-1,2,3,4-tetrahydro-1-naphthalenyl)ethyl]but-2-enamide; 

N-[2-(2,3-dihydro-6-dodecyloxy-1H-inden-1-yi)ethyl]butanamide; 

N-[2-(6<iifluoromethoxy-2.3-dihydro-1ti-inden-1-yl)ethyl]butanamide; and 

N-[2-(2,3-dihydro-6-nonyloxy-1 H-inden-1 -yl)ethyl]butanamide. 

10. The compound of claim 1 wherein X and Y are methoxy groups. 

1 1 The compound of claim 1 0 selected from the group consisting of: 

N-[2-(6 7-dimethoxy-1 ,2 t 3,4-tetrahydro-1 -naphthalenyl)ethyl]cyclopropane carboxamide; 

N-[2-(6 l 7-dimethoxy-1,2 ( 3 ( 4-tetrahydro-1-naphthalenyl)ethyl]-2-methoxyacetamide; 

N-p-Cej-dimethoxy-I^.S^-tetrahydro-l-naphthalenyOethyllbutanamide; 

12. The use of at least one compound of any one of claims 1 to 1 1 for preparing a pharmaceutical co 
iting a melatonergic effect 

13. The use of claim 12 wherein the compound is selected from the group consisting of: 
(-)-N-[2-(2-,3-dihydro-6-methoxy-1 H-inden-1 -yl) ethyl] -butanamide; 
N-[2-(2,3-dihydro-6-methoxy-1 H-inden-1 -yl)ethyl]-butanamide; 
(-)-N-[2-(1,2 ) 3,4-tetrahydro-7-methoxynaphthalen-1-yl)ethyl]methoxyacetamide; 
N-[2-(1.2 ( 3,4-tetrahydro-7-methoxynaphthalen-1-yl)ethyl]methoxyacetamide; 

N-[2-(6-fluoro-2,3-dihydro-1 H-inden-1 -yl)ethyl]butanamide; 
N-[2-(2,3-dihydro-6-methoxycarbonyl-1H-inden-1-yl)ethyl]butanamide; 

and . 
N-[2-(6-difluoromethoxy-2,3-dihydro-1H-inden-1-yl)ethyl]butanamide. 

14. A pharmaceutical composition containing at least one compound of anyone of claims 1 to 1 1 and a 
of a pharmaceutical^ acceptable carrier. 

15. The composition of claim 14 wherein the compound is selected from the group consisting of: 
(-)-N-[2-(2-,3-dihydro-6-methoxy-1 H-inden-1 -yl) ethyl] -butanamide; 
N-[2-(2,3-dihydro-6-methoxy-1 H-inden-1 -yl)ethyl]-butanamide; 
(-)-N-[2-(1,2,3,4-tetrahydro-7-methoxynaphthalen-1-yl)ethyl]methoxyacetamide; 
N-[2-(1 t 2,3 l 4-tetrahydro-7-methoxynaphthalen-1-yl)ethyl]methoxyacetamide; 
N-[2-(6-fluoro-2,3-dihydro-1 H-inden-1 -yl)ethyl]butanamide; 
N-[2-(2,3-dihydro-6-methoxycarbonyl-1H-inden-1-yl)ethyl]butanamide; 

and 

N-p-CSKlifluoromethoxy^.S-dihydro-IH-inden-l-yOethynbutanamide. 
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